Background: Spontaneous bacterial peritonitis (SBP) is a serious complication of advanced liver cirrhosis which requires rapid diagnosis for the initiation of proper antibiotic therapy. Manual examination of ascetic fluid is a rather time-consuming procedure. The leukocyte esterase (LE) reagent dipstick is based on the esterase activity of activated granulocytes which reacts with an ester-releasing hydroxyphenylpyrrole causing a color change in the azo dye of reagent strip. Aim: the aim of this study was to evaluate the diagnostic value of leukocyte esterase reagent dipstick in SBP diagnosis in patients with liver cirrhosis attending Suez Canal University Hospital. Methods: ascetic fluid cell count using the counting chamber method was compared to Leucocyte Esterase strip rapid test in two groups of patients (65 ABP vs 65 non-SBP). The strips were read in 120 seconds using colorimetric 5-grade scale (from 0 to 4). The grades (0-2) were considered a negative test while grades (3-4) were considered a positive one. Results: Comparison of the SBP +ve and -ve groups showed a sensitivity of LE strips of (82%) with a high specificity (94 %), PPV (93 %) and NPV (84 %) for the diagnosis of SBP. A good correlation between the LE strip color grade and the ascetic fluid PMNL cell count number (P<0.05) Conclusion: the leukocyte esterase reagent dipstick test is a rather specific, rapid, inexpensive and simple bedside method for diagnosis of SBP method for. A negative LE test result excludes SBP with a high accuracy.
Introduction
Spontaneous bacterial peritonitis is defined as an infection of the ascetic fluid in the absence of a contiguous source of infection and/or an intra-abdominal inflammatory focus. Depending on the examined patient population (outpatients or hospitalized), the prevalence of SBP varies from 3.5% and 30%. Around 50% of SBP episodes are present at the time of hospital admission, whilst the remainders are acquired during the hospitalization period (1) . The mortality of untreated SBP remains high (> 80%), and a satisfactory patient course and clinical outcome is based on an aggressive approach aiming to rapid diagnosis and prompt initiation of antibiotic therapy (2) . An ascetic fluid polymorph nuclear (PMN) leukocyte count ≥ 250/mm3, irrespective of the ascetic fluid culture result, is universally accepted nowadays as the best surrogate marker for diagnosing SBP. The presence of positive ascetic fluid cultures is confirmatory, but by no means a necessary prerequisite for instigation of antibiotic therapy. In fact, it is considered a "fatal" mistake to wait 48 h for culture results before initiating therapy, where it is indicated (3) . Manual ascetic fluid PMN counting is laborious and costly. Therefore, any alternative test that may provide or, more importantly, exclude a diagnosis of SBP at the bedside and reduce the "tap-to-first shot" time is considered welcome (4) . The leukocyte esterase reagent strips (LERS), is commonly used in everyday practice for the rapid diagnosis of urinary tract infections (UTIs), LERS had already been successfully evaluated in the diagnosis of infection in other sterile body fluids i.e. synovial, pleural, cerebrospinal fluid and peritoneal dialysate (5) . The LERS test is based on the esterase activity of the leucocytes. A pyrrole, esterified with an amino-acid is used as the substrate; hydrolysis of the ester (mediated by the esterase) releases the pyrrole which in turn reacts with a diazonium salt yielding a violet or purple azo dye in the relevant pad of the strip (6) LERS are not specific for PMNs and the interpretation of the colorimetric reaction is inherently subjective, therefore the method is considered qualitative or semi-quantitative at best. Butani et al were the first to present their results on the use of LERS in SBP diagnosis (7) .Then, various LERS were eventually validated while the grading system is different for each dipstick, and therefore the cut-off leucocyte count should be used instead, in order to draw meaningful conclusions (8) . Two systematic reviews (9) (10) have been published in 2008, both pointing out that the heterogeneity in the number of patients included in each study, the ascetic fluid samples tested and the SBP episodes observed did not allow pooling of the results via meta-analysis. Overall, the Aution® and Combur® dipsticks have performed better (regarding the negative predictive value) than the Mul-tistix®. The spectrophotometric analyzer Clinitek® 50, compatible with the Mul-tistix® dipstick, was used in only 6 studies (11) . The rather intense research on the field has brought up important details on the limitations of LERS. First, the results seem to be influenced by the number of PMNs in the ASITIC FLUID, LERS performing less well if the PMN count <1000/μL (12) . Second, all LERS validated in the SBP studies were initially designed for use in the diagnosis of UTIs; in infected urine though, both the number of leucocytes and the protein content are quite different, the first being significantly higher than in most SBP (12) while the latter does not exceed the 1g/L level. The above 2 factors are considered significant for the observed low sensitivity of some LERS but aside the fact that there is significant inter-study variability in terms of the LERS brands used, as well as to the cut-off level examined. LERS are not specific for PMNs and the interchangeable use of PMNs and leucocytes (seen in the majority of the studies) is confusing to the reader. Finally, LERS are not suitable for the few cases of chylous ascites or peritoneal tuberculosis (13) . On the other hand, LERS have consistently given a high negative predictive value (NPV) of above 95% in the majority of the studies and, as in SBP, a false positive result (which might eventually lead to the 'adverse' administration of a single dose of an overall well-tolerated antibiotic is considered ethically and medically acceptable advocating the use of LERS as a preliminary screening tool for SBP diagnosis (12) . In addition, Castelote et al showed that LERS, despite their qualitative nature, could be well used in the clinical management of SBP. The low cost of the strips can be considered a significant advantage (14) . The aim of this study was to assess the usefulness of using leukocyte esterase reagent strips for the diagnosis of spontaneous bacterial peritonitis (SBP) in patients with liver cirrhosis associated with ascites attending Suez Canal University Hospital. Random blood sugar and S. creatinine. Diagnostic paracentesis: Immediately after ascetic fluid paracentesis; the ascetic fluid was tested by the leukocyte esterase reagent strips using the Mul-tistix® dipstick (11) designed for testing urine for leukocytes. The strips were read in 120 seconds using colorimetric 5-grade scale (from 0 to 4). A correlation between PMN and the 5-grade scale was suggested by the manufacturer as follows: grade 0= 0 PMN/ml; grade 1= 15 PMN/ml; grade 2= 70 PMN/ml; grade 3= 125 PMN/ml; and grade 4= 500 PMN/ml. The grades (0-2) were considered a negative test while grades (3) (4) were considered a positive test. Ascetic fluid was also checked for cytology, PMN leukocyte and lymphocyte count, glucose, protein and LDH).
Patients and Methods

Results
This study was a cross-sectional analytical study, 130 participants were enrolled. They were categorized into two equal groups (65 SBP +ve and -ve patient in each). The results showed no statistically significant difference between the two study groups in their background characteristics Table (1) . With regards to the etiology of liver disease; HCV was higher in the +ve SBP when compared to the -ve SBP group; however, the difference was not statistically significant even for either causes, duration of liver disease or child's C distribution among the two groups. (P > 0.05). Table (2) . There was no statistically significant difference between the two groups in terms of ascetic fluid analysis parameters other than the total PNL count (p > 0.05). The ascetic PNL count was significantly higher in the SBP group compared to non-SBP (1297 ± 685 vs. 224 ± 73, p <0.001) Table (4) . The results of the dipstick testing in each group demonstrated a significant difference as 53 (82%) patients in the SBP group showed positive test (grade 3-4) compared with only 4 (6 %) in the non SBP. Twelve (18 %) patients in SBP group showed negative test (grades 0, 1, 2) compared to 61 (94%) patients in the non SBP, Table (5) . Thus, dipstick testing grades 3 and 4 are highly sensitive (82 %) for the diagnosis of ascetic fluid infection with a high specificity (94 %) PPV (93 %) and NPV (84 %) Table (6) . The validity of different grades of leukocyte esterase test in the diagnosis of SBP was shown in figure 1 that showed the ROC curve. 
Discussion
The aim of this study was to evaluate the diagnostic validity of leukocyte esterase reagent dipstick in rapid diagnosis of SBP in patients with liver cirrhosis associated with ascites to improve the outcome of this lethal infection and to decrease mortality in this group of patients. The most common etiology of the liver disease in our study population was HCV (72.31%) then bilharziasis (19.25%) with no statistically significant difference between both groups. The test used in our study is based on the esterase activity released from granulocytes present in the ascetic fluid that reacts with an esterified chemical compound (derivatized pyrrole amino acid ester) in the reagent strip. Hydrolysis of this ester by esterase release 3-Hydroxy -5-phenyl-pyrrol which in turn reacts with a diazonium salt (in the reagent strip) to yield a violet azo dye, the intensity of which correlates to leukocyte count (16) . The study revealed that at a threshold of 250 PMNL/mm3 (grade 3) in ascetic fluid; LE test is a rather sensitive (82 %) and specific (94 %) with a high NPV value, that makes it a useful bedside screening tool, especially in the ambulatory setting such as outpatient clinics or in the emergency room. In other words; in patients with negative LE test; SBP can be ruled out with a high degree of certainty. Conversely, the satisfactory PPV of these strips substantiates the immediate start of appropriate antibiotic therapy in cases of positive testing, without any delay. Our results are similar to other three studies evaluating the use of reagent strips in the diagnosis of SBP. In one study 90 ascetic fluid samples were tested. Sensitivity and PPV were 89%, specificity and NPV were 99%, and only one false negative was reported (17) . Vanbiervliet et al. published the first study on the use of LER strip test in ascetic fluid. They tested 72 consecutive patients with liver cirrhosis using Multistix 8 SG strips, the most frequently used urinary reagent strip in France. They found 100% sensitivity and specificity of this test for the diagnosis of SBP. Since then, studies from different parts of the world have confirmed these results. The sensitivity of urinary reagent strips in these studies for the diagnosis of SBP has ranged between 85% and 100%, with specificity between 98% and 100% (18) (19) (20) (21) (22) (23) (24) . Sapey et al. showed that different brands can achieve different accuracy in the diagnosis of SBP (25) . In Egypt a study showed a sensitivity of 92%, and specificity of 88% with positive predictive value of 88% using urine testing strips (Uristik) with a 4 grade colorimetric scale (0-3) (26) . Hence, such a discrepancy among studies would justify further studies to determine the best reagent strip brand that should be used for the prompt SBP diagnosis. In view of our results and those of others we believe that there is great potential is using leukocyte esterase reagent strips in the diagnosis of SBP. Their particularly high NPV could make them a useful bedside screening tool, especially in an ambulatory setting such as an outpatient paracentesis clinic or in the emergency room. Patients with negative testing could be quickly discharged and readmitted in the rare instance that cytology informed the diagnosis. Conversely, the satisfactory PPV of these strips substantiates the immediate start of appropriate antibiotic therapy in cases of positive testing, in any setting. In some small hospitals with limited laboratory facilities, PMN counts in ascetic fluid cannot be performed on an emergency basis (at night or on weekends). Thus, the use of this diagnostic modality could save lives by prompting early therapy. The limitations of the strip test include absence of a cut-off corresponding to cell count of 250 PMNL/mL in the reagent strip, and the possibility of inter-observer variation in matching of color. Thus, it may be useful to confirm grade 3 color changes with cell count. Further, it may be possible to manufacture modified test strips specifically for the diagnosis of SBP, such that color change corresponds to a cut-off for 250 PMNL/mL of fluid. Also, these data will require confirmation in larger groups of patients. The use of automation in reading the reagent strip (27) and in the cell (28) 
